Acquired stenosis of the trachea or bronchus in newborn infants is a possible complication of perinatal intubation and mechanical ventilation. Although the exact pathophysiology is unknown, stenosis formation seems to be initiated by pressure necrosis. Prematurity is thought to be an important risk factor for acquired airway stenosis. Management of stenotic lesions may be conservative, surgical, or endoscopic. Four patients were treated with endoscopic balloon dilatation with satisfactory results. Endoscopic balloon dilatation is the method of choice in most newborn infants with acquired bronchial or tracheal stenosis. (Arch Dis Child 1993;68:37-40) Acquired tracheal or bronchial stenosis may cause severe respiratory problems in newborn infants ventilated because of respiratory distress. In its most serious form it may result in prolonged mechanical ventilation, because all attempts to wean the affected neonate from the ventilator will fail. Four newborn infants with these problems are presented. A noninvasive endoscopic procedure for dilatation of acquired tracheal or bronchial stenosis is discussed, as are some recommendations for prevention.
Acquired tracheal or bronchial stenosis may cause severe respiratory problems in newborn infants ventilated because of respiratory distress. In its most serious form it may result in prolonged mechanical ventilation, because all attempts to wean the affected neonate from the ventilator will fail. Four newborn infants with these problems are presented. A noninvasive endoscopic procedure for dilatation of acquired tracheal or bronchial stenosis is discussed, as are some recommendations for prevention.
Case reports PATIENT 1 This patient was a newborn infant of 30 weeks' gestation. Owing to perinatal asphyxia, she was intubated and mechanically ventilated for one week. Within a few days after extubation, however, she developed respiratory insufficiency for which she was reintubated and again mechanically ventilated. Chest radiographs showed recurring atelectasis on both sides, hyperlucent areas, and a variable mediastinal shift. Despite intensive treatment, these severe abnormalities persisted.
Bronchoscopy performed at the age of 4 weeks showed a right and left main bronchus which were too narrow to introduce the bronchoscope into the lumen. Bronchography showed a relatively long bilateral segmental stenosis in the main bronchi as well as an obstruction of the bronchus of the right lower lobe. We performed bronchoscopic balloon dilatation of the left main bronchus three times at one week intervals. At follow up bronchography an almost normal lumen of the left main bronchus was seen. In the nondilated right main bronchus, a stenosis, though less serious, persisted. One day after the final dilatation, the girl was definitively extubated.
Respiratory infections with inspiratory stridor and wheezing often occurred during her first year and again after an interval of two years without symptoms. Recently bronchoscopic balloon dilatation of the right main bronchus has been performed, with good results. PATIENT 2 A newborn infant of 30 weeks' gestation developed a respiratory distress syndrome associated with hyaline membrane disease stage 3/4, for which she was intubated and mechanically ventilated for one week. Ten days after the first extubation she was reintubated because of respiratory insufficiency, now associated with an aspiration pneumonia. She had recurring atelectasis, mainly on the right side. Bronchoscopy showed a swollen, inflamed tracheal mucosa, which caused a stenosis of the trachea near the carina. Conservative treatment resulted in a dramatic improvement of the tracheal stenosis, as shown by bronchoscopy a few days later. Distal to this stricture, however, a stenosis of the right main bronchus was seen. As a third attempt at extubation failed, we performed a bronchoscopic balloon dilatation of the right main bronchus at the age of 3-5 months. The next day the girl was successfully weaned from the ventilator and extubated. Bronchoscopy one week and two and a half months after dilatation was satisfactory, showing a weblike structure which caused only minimal stenosis. At the age of 19 months the girl is doing well without evident respiratory symptoms. PATIENT 3 A term newborn infant of 2100 g developed sepsis, complicated by cardiorespiratory insufficiency. He was supported with mechanical ventilation for more than one week. After extubation the respiratory problems continued with recurring atelectasis, mainly on the right side. Three weeks later this resulted in a sudden deterioration, for which mechanical ventilation was reinstituted.
Bronchoscopy showed a cicatricial narrowing of the distal trachea, a serious stenosis of the right main bronchus, and to a lesser degree of the left bronchus. During a second bronchoscopy the distal trachea and right main bronchus were carefully dilated by a rigid bronchoscope. After this procedure the boy was weaned and extubated; however, this lasted for less than one week. The next bronchoscopy showed a persistent severe stenosis of the right main bronchus, which now was treated by balloon dilatation. At Whether a rigid or flexible bronchoscope is used to establish the final diagnosis is more or less a matter of preference. 17 20 21 In our clinic we prefer a rigid bronchoscope for its better view, its better continuous ventilation possibilities, and the possibility of combining it with treatment interventions if necessary. Bronchography is not always required and should be reserved for those patients in whom the distal trachea or the main bronchi cannot be seen, to establish the site and the length of the stenotic segment(s).
METHODS OF TREATMENT
Methods of treatment of acquired tracheal or bronchial stenosis can be divided into conservative measures, endoscopic, and surgical approaches. In general, conservative measures will only be supportive, though in some instances they may be curative. Judgment must be reserved towards surgical treatment: surgical reconstruction is indicated if all conservative efforts have been made' and if endoscopic treatment has failed or has a high likelihood of failure.22
Acquired tracheal stenosis Tracheotomy used to be the method of choice for (temporary) treatment and even prevention of acquired tracheal stenosis.12 16 It is, however, difficult in small preterm newborn infants and its morbidity is, though declining, still high.5 Mortality rates range from 8 to 240/o.2 5 12 Tracheotomy for acquired tracheal stenosis is now only recommended as an emergency procedure to secure the airway,3 or after the failure of surgical procedures. 4 23 First alternatives to tracheotomy were the anterior cricoid split and the cartilage graft tracheoplasty. 12 22 24 25 The formation of granulation tissue is a common complication of these procedures. ' 12 Acquired tracheal stenosis/acquired bronchial stenosis Resection of a stenotic segment, with end to end anastomosis and, if necessary, interposition of bone or cartilage, is the only surgical procedure suitable for acquired tracheal stenosis and acquired bronchial stenosis.
Of the endoscopic techniques the most traditional is the forceps resection. Its use in newborn infants may be difficult and hazardous, often leading to bleeding or even perforation. 7 Cryosurgery, an experimental technique, may result in damage of the tracheobronchial cartilage.26 Sometimes stenting of the trachea or bronchus is necessary.'2 As a result of the recent development of small quartz fibreoptic cables for the argon laser, carbon dioxide laser excision can be performed in newborn infants. This difficult technique, however, is restricted to small areas and often requires multiple treatments. 7 12 Balloon dilatation with an angioplasty catheter is a relatively new method. To date four workers have described successful interventions in neonates and children ranging from 1-5 to 28 months.'5 26-28 Balloon dilatation is non-invasive and easy to perform compared with other endoscopic techniques. Moreover, it is applicable in low birthweight newborn infants and in sick premature infants who would not survive an operation.27 Balloon dilatation might also be an alternative after the failure of surgical intervention. 28 The method is most suited for short to 
